Enrichment of polyunsaturated fatty acids from rat retinal pigment epithelium to rod outer segments.
Polyunsaturated fatty acids (PUFA), especially docosahexaenoic acid (DHA, 22:6n-3), are enriched in phospholipids of vertebrate rod outer segments (ROS). Retinal ROS can incorporate 22 carbon (C-22) PUFA from the plasma pool where C-20 PUFA are predominant. In this study, we analyzed the fatty acid composition of retinal pigment epithelium (RPE) and ROS from rats fed different fatty acid supplements to determine whether this enrichment is at the photoreceptor-RPE boundary or the RPE-choriocapillaris boundary. Long Evans rats were raised from birth for 13-14 weeks on a diet supplemented with 10% (wt/wt) hydrogenated coconut oil (COC; 0.2% 18:2n-6, no 18:3n-3), safflower oil (SAF; 73.8% 18:2n-6, 0.1% 18:3n-3), or linseed oil (LIN; 16.4% 18:2n-6, 52.2% 18:3n-3). These diets were chosen because they increased plasma levels of 20:3n-9, 20:4n-6, and 20:5n-3, respectively. These three fatty acids served as metabolic markers. Plasma levels of 22:6n-3 were reduced by the COC and SAF diets. The RPE incorporated 20:3n-9, 20:4n-6, and 20:5n-3 from the plasma. However, the levels of 20:3n-9 and 20:5n-3 were very low in ROS and 20:4n-6 was not significantly elevated in the ROS of the SAF diet group. The relative amount of total C-20 PUFA in phospholipids in RPE was similar to that found in plasma and was about 4-16 times (depending on different lipid classes) that in the ROS. In contrast, C-22 PUFA (22:6n-3 and 22:5n-6) showed a step-wise, average 3-5 fold increase in concentration from the plasma to the RPE to the ROS.(ABSTRACT TRUNCATED AT 250 WORDS)